For the Zeta potential measurement, a Zeta potential analyzer (ZETASIZER NANO, Malvern) was used. The green cyst H. pluvialis cells were loaded in a cuvette (particle number n=1000), and the Zeta potential was recorded every 10 min for 2 h. As shown in Figure S1 , the Zeta potential of the H. pluvialis cells was in the range of -20.7 mV to -32.3 mV. Figure S1 . The Zeta potential recorded every 10 min for 2 h. Figure S2 shows the real time OECT response of current trace with and without the H. pluvialis cells attachment on the channel film, which were smoothed and converted into current change ΔIDS in Figure 5a , and the current obtained in control groups was fitted to a baseline for uniformity. In order to verify the influence of the sodium bicarbonate and blue light irradiation on the device performance, transfer characteristics of the OECT were measured in the culture medium without algae before and after addition of sodium bicarbonate and blue light irradiation. The results are shown in figure S3 .
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Meanwhile, the transfer characteristics of the OECT in the solution containing sodium bicarbonate and blue light irradiation with and without the green motile algae cells at some typical time point were also supplemented (the concentration of 1×10 3 cells/mL was selected as an example), and the results were shown in Figure S4 . From Figure S4a , there was no difference in the OECT response under the combined treatment with and without the algal cells, as there was no cell attachment on the device initially. At time point of 90 min, as shown in Figure S4b , some cells had precipitated and attached on the device under the combined treatment. The attached cells caused the transfer curve a shift to higher gate voltage, with a 13 mV change compared with the response without algal cells. At time point of 120 min, as shown in Figure S4c , there was a lager shift because of the completion of cells settlement, with a shift value of 53 mV compared with the response without algal cells. These results manifested that the change of the OECT response was caused by the cells' attachment.
The IDS vs VG curve in buffer with NaHCO3 was measured, and the result was shown in Figure S5 . As shown in Figure S5 , the transfer characteristic shifted to a larger gate voltage in a three-minute delay too, with a voltage change measured as 52 mV. This shift was also caused by the settlement of green cyst cells on the OECT channel film. Because the comparison was made before and after the algal cells' attachment, in which the OECTs were in the same solution condition with NaHCO3, the influence of NaHCO3 on the device performance was excluded. 
